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(71) We, Pechiney Ugine Kuhlmann, 
a body corporate organised under the laws 
of France, of 10 Rue du General Foy, 
Paris, France, do hereby declare the inven- 
5 tion, for which we pray that a patent may 
be granted to us, and the method by which 
it is to be performed, to be particularly de- 
scribed in and by the following statement: — 
This invention relates to the combustion 

10 of sulphur. 

In the most commonly used apparatus for 
the combustion of sulphur, sulphur in a 
liquid state is brou^t to a mechanical 
spraying device which is followed by a com- 

15 bustion chamber. The droplets of sulphur 
are vaporized in the chamber and sulphur 
vapour obtained is burned therein. 

The mechanical spraying is effected by 
passing liquid sulphur under pressure 

20 through a calibrated small-diameter orifice, 
called a spray no22;le (without an auxiliary 
driving fluid). In order to avoid the fre- 
quent clogging of the spray nozzle by solid 
particles always present in the liquid sulphur, 

25 very small diameter spray nozzles are not 
used, and one has had to be content with 
relatively coarse sprays. The droplets of 
sulphur are therefore long in evaporating 
and the combustion chamber must be of 

30 relatively large dimensions: in a 1 m» 
chamber an input flow rate of sulphur of 
about 100 kg per hour is most common. 

In order to accelerate the evaporation of 
the sulphur it has already been proposed to 

35 create turbulent movements in the com- 
bustion chamber by setting into rotation 
liquid sulphur arriving at the spray nozzle 
or by placing bafiies in the combustion 
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Another known method of burning sul- 
phur consists in the spraying of sulphur 
with compressed air, known as pneumatic 
spraying, and passing the mixture thus ob- 
tained through a fluidized bed of refractory 
material. 

It has also been proposed to evaporate 
the sulphur in a fluidized bed by usmg 
heat commg from the combustion of a por- 



tion of the sulphur and burning the vapour 
obtained in an independent chamber. 50 

When the combustion of sulphur must be 
effected in a pressurized container, as in the 
case of methods of manufacturmg sulphuric 
acid operating under pressure, for reasons 
of economy, simple devices having as small 55 
a volume as possible have been sought. 

Certain prior art methods have proposed 
the combustion of liquid hydrocarbons (fuel- 
oil) or gaseous hydrocarbons (such as 
natural gas, butane or propane). Such 60 
methods consist in effecting a rapid vapor- 
ization of the sprayed fuel by heat transfer 
between a very hot, axial, low-pressure zone 
situated downstream of the fuel injection de- 
vice and the droplets of the fuel directed 65 
axially, obUquely or laterally with respect 
to the axis of the combustion chamber. Such 
known methods are not directly usable for 
the combustion of sulphur under pressure 
because the physical properties of liquid 70 
sulphur are very different from those of 
hydrocarbons and the heat of combustion 
is substantially greater; in particular the 
vapour pressure of the sulphur and there- 
fore its volatility is much lower than that of 75 
domestic fuel-oil for example, and its vis- 
cosity and its density does not enable the 
spraying of fine droplets under the same 
conditions as with hydrocarbons. 

An object of the present invention is to 80 
provide a method and apparatus specially 
adapted to the combustion of sulphur. 

Another object of the invention is to 
provide a method for the combustion of 
liquid sulphur, which may be operated 85 
under pressure from atmospheric pressure up 
to 12 bars, and preferably up to about 6 
bars. 

Another object of the invention is to pro- 
vide a method for the combustion of liquid 90 
sulphur directly producing a gas mixture 
suitable for the production of sulphuric acid, 
i.e. having a sulphur dioxide concentration 
between 4 and 15%. and preferably between 
11 and 13%. 95 

Another object of the present invention is 
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to provide a method for the combustion of 
liquid sulphur in which the pressure dif- 
ferential between the primary combustion- 
supporting air and the pressure in the com- 
5 bustion chamber is not greater than 2 bars 
and preferably less than one bar. 

Another object of the invention is to pro- 
vide an apparatus for carrying out the 
method as described heremabove, title said 

10 apparatus enabling very high sulphur flow 
rates to be attained per unit volume of the 
combustion chamber. 

Another object of the invention is to pro- 
vide an apparatus of the type described hav- 

15 ing a simple construction and being easy 
to maintain. 

This invention is directed to a method 
for the combustion of sulphur in which a 
spray of liquid sulphur is injected into a 

20 combustion chamber concurrently with a 
primary combustion-supporting gas, com- 
prising first mechanically spraying tiie sul- 
phur by passing the stream of liquid sulphur 
through a small-diameter orifice in the prim- 

25 aiy gas stream, then pneumatically spraying 
the sulphur by passing the mixture leaving 
the said orifice through a constriction zone 
coaxial with the axis defined by the orifice 
and the cylindrical combustion chamber, 

30 setting the primary gas into turbulent move- 
ment before its entry into the constriction 
zone, introducing the mixture leaving the 
said zone into a space in the combustion 
chamber defined by a conical v/all, the said 

35 wall being coaxial with the combustion 
chamber and forming one of the end por- 
tions thereof, the injection of the said mix- 
ture being effected in the vicmity of the apex 
of the conical end wall, and introducing a 

40 secondray combustion-supportmg gas stream 
along the lateral walls of the combustion 
chamber beyond the conical space relative to 
the direction of flow of the said mixture. 
Preferably, the pressure of the gaseous 

45 mixture in the combustion chamber is be- 
tween atmospheric pressure and 12 bars, and 
preferably between atmospheric pressure and 
6 bars. 

Prrferably, the liquid sulphur is intro- 
50 duced into the so-called mechanical spray- 
ing device in a liquid state at a temperature 
of from 145° to 155°a 

Preferably, the pressure difference be- 
tween the primary combustion-supporting 

55 gas used and the gas pressure in the com- 
bustion chamber is not greater than 2 bars, 
and preferably less than 1 bar. 

The primary combustion-supporting gas 
flow rate is preferably equal to or greater 

60 than the flow rate of air corresponding to a 
stoichiometric combustion of sulphur into 
sulphur dioxide, the flow rate of the second- 
ary combustion-supportmg gas bemg cal- 
culated so as to provide the desired con- 

65 centration of sulphur dioxide in the gas- 



eous mixture leaving the combustion cham- 
ber. 

Thus, the concentration of sulphur dioxide 
in the gaseous mixture leaving the com- 
bustion chamber is maintained between 4% 70 
and 15% and preferably between 11% and 
13% by volume. 

For the needs of the present method, air 
is suitable as the primary and as the second- 
ary combustion-supporting gas. 75 

One having ordinary skill in the art will 
therefor understand that an adjustment of 
the combustion chamber is possible, for ex- 
ample for synthesizing sulphuric acid, by 
simply varying the flow rate of the second- 80 
ary combustion-supporting gas, such as air, 
being introduced into the combustion cham- 
ber. For automatic operation, the desired 
composition of the mixture may be con- 
trolled as a function of the flow rate. 85 

The conical wall disposed immediately 
downstream of the injeciton zone after the 
constriction zone previously described has 
a dual function: 

90 

(1) it creates a low pressure zone down- 
stream of the injection zone which 
favours the formation of a fine, in- 
timate liquid sulphur-air mixture and 

(2) it helps the guiding of the secondary 95 
air into the vicinity of the lateral walls 

of the combustion chamber. 

The invention further consists in an ap- 
paratus for carrying out the method and 100 
comprises a liquid sulphur injection device, 
a primary combustion-supporting gas intake 
and a generally cylindrical combustion cham- 
ber, a conical wall forming one of the end 
walls of the combustion chamber with its 105 
apex extending outwardly from the com- 
bustion chamber, the injection device for 
the liquid sulphur being disposed in the 
vicinity of the said apex and along the axis 
of the chamber, a mechanical spraying de- 110 
vice with a spray head being fixed axially 
along a tube partially closed off by a con- 
strictmg member at the end of the chamber, 
the said tube comprising means for settmg 
into rotational movement the primary com- 115 
bustion-supporting gas which circulates 
within the tube and means for carrying the 
secondary combustion-supporting gas into 
the combustion chamber in the vicinity of 
the lateral walls thereof beyond the conical 120 
end wafl. The apex angle of the conical 
wall is preferably about 30°. 

Preferably. the mjection head comprises a 
double spraymg system comprising a mech- 
anical spraymg device and a pneumatic 125 
spraying device, the mechanical spraying de- 
vice effectmg a relatively coarse dispersion 
of liquid sulphur by passmg it through a 
spray nozzle and a pneumatic spraying de- 
vice transforming the relatively coarse spray 130 
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into a relatively fine spray by passing the 
relatively coarse dispersion mixed with 
primary combustion air through a con- 
striction member. 
5 Preferably, the primary combustion-sup- 
porting gas used for pneumatic spraying of 
the relatively coarse liquid sulphur dispersion 
formed by me mechanical spraying device is 
set into rotational motion. 
10 In a preferred embodiment, the rotational 
motion of the primary combustion-support- 
ing gas is caused by inclined fins placed^ in 
tile tube enclosing the mechanical spraying 
device and carrying the relatively coarse 
15 liquid sulphur spra]^ in the primary com- 
bustion-supporting air towards the constric- 
tion member, which effects the pneumatic 
spraying of tiie coarse dispersion into a fine 
dispersion. It should also be noted that 
20 this arrangement of fins could be replaced 
by any other equivalent means for causing 
the rotational motion or turbulence of the 
primary air stream. 
An embodiment of the apparatus accord- 
25 ing to the invention will now be described 
as an illustration with reference to the ac- 
companying drawings, in which : 

Fig. 1 is an axial sectional view of the 
sulphur burner; 
30 Fig. 2 is an axial section view on a larger 
scale of the sulphur injection means; 
■ Fig 3 is a left sectional view along the 
line III— III in Figure 1; 
Figure 4 is an enlarged sectional view 
35 taken along the line IV— IV of Figure 1. 
The apparatus illustrated by way of ex- 
ample in the accompanying drawings is a 
sulphur burner. 
The sulphur burner comprises a com- 
40 bustion chamber 1 of a generally cylindrical 
configuration with thermally insulated lateral 
walls 2 thermally insulating the chamber I 
from the exterior with a refractory liner or 
filler 3. The burner casing has the re- 
45 ference number 4. A conical wall 5 is dis- 
posed at the end of the chamber 1 (Figure 1) 
for delimiting the end of the chamber. In 
an industrial construction the conical portion 
is hollowed out of the mass of refractory raa- 
50 terial forming the liner 3. The injection de- 
vices designated generally by the reference 
numeral 6 and described heremafter in de- 
tail (see Figure 2) open into the apex of the 
conical end wall 5. The conical end wall 
55 5 opens into the combustion chamber 1 
proper. The means 6 effect at the same 
time the injection of the sprayed sulphur and 
the primary combustion-supporting air. The 
liquid sulphur is introduced by the pipe 7. 
60 The primary air is introduced by the con- 
duit 8. 

The conduits 9 are provided for mtro- 
duicng secondary air into the chamber 1. In 
the preferred embodiment, there are six such 
65 conduits (see Figure 3). The particular ar- 



rangement of the conduits 9, which open 
obliquely into the chamber 1 in the vicinity 
of the lateral walls 2 and downstream of the 
conical portion 5 in the direction of the fluid 
flow, should be noted. Figure 1 also shows 70 
the conduits 10 for the intake of additional 
secondary air which are placed in the com- 
bustion chamber 1 further downstream. In 
the preferred emlwdiment the conduits 10 
are also six in number. In an industrial 75 
arrangement the conduits 9, 10, for the 
secondary air will be formed through the 
mass forming the refractory lining 3. 

The burner casing is delimited by the 
lateral outer walls 4 and end walls. At the 80 
outlet of the burner the end wall 11 is 
traversed by an opening 12, which enables 
the free passage of burned gases containing 
SO2. A boiler 13 is shown schematically 
at the outlet which talces advantage of the 85 
heat available in the exhaust gas. 

A double end wall is provided at the inlet 
to the burner. A first end wall 14 extends 
between tiie lateral walls 4 and ends in the 
vicinity of the outlet end of the injection 90 
device 6. A second end wall 15 substantially 
parallel to the end wall 14 extends between 
the extensions 16 of the lateral walls and the 
inlet end of the injection device 6. The 
walls 14, 15 and 16 thus delimit a closed 95 
zone into which the primary air is intro- 
duced by the conduit 8. Openings 17, 18 
are also shown in Figure 1 which are clos- 
able in a fluid-tight manner by inspection 
ports associated with the injection device 6 100 
and the combustion chamber 1 respectively. 

The injection device 6 will now be de- 
scribed in detail with reference to Figures 
2 and 4. The injection device essentially 
comprises an axial pipe 7 for the liquid sul- 105 
phur intake. The pipe 7 has a spray nozzle 
19 at its raid for ensuring the coarse mech- 
aniral spraying of the liquid sulphur in the 
primary air stream. The pipe 7 is sur- 
rounded at a certain distance by a tube 20 HO 
having orifices 21 for introducing primary 
air into the injection device. As can be 
seen from Figure 2, the orifices 21 are in 
communication with the zone delimited by 
the walls 14. 15 described with respect to 115 
Figure 1 and in which the primary air is 
carried. The tube 20 is closed off at its 
upstream end by an end wall 22 which 
closes off the pipe 7 in a fluid-tight manner. 
In the vicinity of this end, the wall 15 120 
joins with the tube 20 by a welded sheet 
metal assembly generally designated by the 
reference numeral 23. This example which 
is conventional is clearly illustrated in the 
drawings. 125 

At the other end, the tube 20 is provided 
with a constricting member or diaphragm 
24 which ensures the fine pneumatic spray- 
ing of die sulphur. The constricting member 
24 is joined to the intake end of the conical 13o 



end wall 5 described above. The insulating 
mass 3 which surrounds the conical end 
wall is also shown. The wall 14 is connected 
to this end of the tube 20 by another welded 
5 sheet metal assembly 25. Further, the ar- 
rangement of the zone surrounding the con- 
stricting member 24 is as shown in the 
drawings. A free zone 26 of generally an- 
nular shape surrounds the tube 20 and is 

10 itself enclosed in the mass of refractory ma- 
terial forming the liner 3. It will be noted 
that cooling means such as a coil carrying 
a liquid refrigerant, such as water, can sur- 
round the tube 20 in Ime with the spraying 

15 device 19 by extending the zone 26. This 
coil is not shown in the drawings for 
reasons of clarity. 

Finally, it will be noted that the pipe 7 
carries fins which in the present embodi- 

20 ment are four in number and located down- 
stream of the orifices 21. The arrangement 
clearly appears in Figure 4. The fins 27 
bring the air in rotational motion inside the 
tube 20. 

25 Li the apparatus described the liquid sul- 
phur injecting device 6 ensures both the 
spraying of the liq[uid sulphur and the intro- 
duction of the primary combustion-support- 
ing air. The mechanical spraying device 19 

30 may be a simple cylindrical orifice or pre- 
ferably a nozzle dispersing the liquid in a 
solid conical shape having an apex angle of 
up to 120°. The liquid sulphur arrives 
under pressure in the spraying device via 

35 pipe 7. The interior of the tube 20 is 
traversed at high speed by primary com- 
bustion-supporting air carried through tiiie 
conduits 8. The primary air meets within 
the tube 20 the fin arrangement 27 inclined 

40 with respect to the axis and is brought into 
rotational motion. The constricting member 
24 which limits the diameter of the outlet 
section of the tube 20 further accelerates the 
speed of the gas stream. 

45 In order to obtain a rapid and regular 
combustion of the liquid sulphur, it is neces- 
sary to disperse the same in the form of 
droplets having a fineness such that the 
vaporization is complete before the mixture 

50 leaves the chamber. Whatever the type of 
spraying device used, the diameter of the 
droplets depends amongst other physical pro- 
perties on the viscosity of the liquid, the drop- 
lets being smaller with lower viscosity. The 

55 sulphur is therefore advantageously delivered 
at a temperature at which the viscosity is a 
minimum, i.e. from 145°C to 155°C. 

In pneumatic spraying, where the break- 
ing up of the jet of liquid is effected by the 

60 difference of speed between the spraying or 
driving air and the speed of the liquid in 
order to obtain the required degree of dis- 
persion leads to a relatively large pressure 
differential— at least 5 bars— the correspond- 
65 ing energy requirement would render tiie 



method hardly attractive. In mechanical 
spraying the liquid is driven at a high 
pressure through a spray nozzle but this does 
not give droplets which are fine enough; 
such spraying has moreover, numerous 70 
drawbacks; lack of flexibility in controlling 
the flow rate of the liquid sulphur, great 
risk of forming deposits and cloggmg neces- 
sitatmg frequent cleaning and interruption. 
In the present apparatus the combmation 75 
of the two types of spraying overcomes 
these _ disadvantages. With this combined 
spraying, a relatively coarse spray is 
effected mechanically which is then brought 
to the required fineness pneumatically. 80 
In this arrangement the spraying nozzle 
has a sufficiently large cross-sectional 
area to avoid deposits and clogging; the 
quality of the final spray remains that of the 
pneumatic spraying, but the pressure dif- 85 
ferential and the energy consumption are 
substantially reduced with respect to the case 
where only pneumatic spraying is used which 
yields the same degree of dispersion. In- 
stead of the pressure differential reaching at 90 
least 5 bars, it does not exceed 1 bar 
under normal operating conditions. 

An additional advantage of the spraying 
arrangement resides in the distribution of 
the diameter of the drops as a function of 95 
the spraying angle: the smallest drops are 
found in the circumference, the largest drops 
stay along the axis of the chamber. The 
drops are therefore subjected to higher tem- 
perature when they are larger which enables 100 
a complete vaporization within a short 
chamber. 

At the outlet of the injection device the 
dispersed sulphur and primary air mixture 
are driven in a whirling motion and because 105 
of this whirling motion are projected along 
the conical wall. The low pressure zone 
which results in the axial portion of the 
chamber m front of the injection device is 
failed with very hot burner gasses. This 110 
low pressure zone radiates towards the sul- 
phur-air mixture, causing tlie vaporization of 
the liquid sulphur heating this mixture until 
it reaches its ignition temperature. 
_ The dividing of the combustion-supporting 115 
air between the primary ah: supplied by the 
burner and the secondary air fed along the 
lateral walls of the chamber is not critical. 
Preferably, the amount of air used as prim- 
ary air corresponds to a stoichiometric com- 120 
bustion of sulphur into sulphur dioxide. The 
amount of secondary air is calculated so as 
to obtain the desired concentration of SO2 
in the final gas mixture. The amount of 
primary air may be increased by 5 to 10% 125 
by decreasing the secondary air by the same 
amount without being prejudicial to the 
satisfactory operation of the apparatus. The 
amount of secondary air that sweeps across 
the lateral walls of the chamber and the 130 
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conical wall simply must remain sufficient to 
protect these walls from the excessive heat- 
ing due to radiation from the flame. A por- 
tion of the secondary air could also be intro- 
5 duced into the chamber downstream of the 

flame. 

The liquid sulphur combustion device de- 
scribed herein above permits very high unit- 
ary flow rates of sulphur. These flow rates 
10 obviously depend on the pressure present in 
the chamber: for example, for a chamber 
pressure of 4.5 bars, the flow rates are be- 
tween 650 and 900 kilograms per hour and 
per cubic meter of the chamber. The oper- 
15 ation of the apparatus is very versatile; the 
flow rate of liquid sulphur may be varied by 
plus or minus 50% with respect to the nor- 
mal flow rates without observing irregu- 
larities or disturbances. It is also very 
20 economical: the energy consumption by the 
compresison of air for combustion is 
slightly greater than that which would be 
consumed by the compression of this air 
from atmospheric pressure to the chamber 
25 pressure smce the pressure difference be- 
tween the primary air, which is only a part 
of the combustion-supporting air, and the 
gas inside the chamber, is very small and 
preferably less than 1 bar. The construction 
30 of the apparatus is simple and its main- 
tenance only rarely causes interruption. 

The invention has been illustrated above 
by an apparatus comprising a single injection 
device, but a plurality of preferably identical 
35 injection devices may easily be utilized. In 
an industrial set-up, three such injection de- 
vices were arranged at 120° about the axis 
of the apparatus. In this case, a_ cor- 
responding number of conical portions in the 
40 appropriate end of the cylindrical com- 
bustion chamber must be provided. Thus 
with three injection devices arranged at 120° 
positions around the axis of the cylindrical 
chamber, three conical zones are used also 
45 having their parallel axes at 120° relative to 
the axis of the combustion chamber. The 
other parts of such an apparatus with a 
plurality of mjection devices are identical 
to a device having a single injection device 
50 of the type described above in detail. 

The Example which follows illustrates the 
results obtained in the operation of the sul- 
phur burner of the type described in Figures 



The combustion chamber had a diameter 
of 450mm. Its length between the oudet con- 
stricting member of the injection device and 
60 the opposite end was 1750ram. The apex 
angle of the conical end wall extending the 
injection device was 30°. 

The mechanical spraying device had a 
spray nozzle havmg an outlet orifice with a 
65 diameter of 1.2mm. The mechanical 



spraying device was located 45 mm upstream 
of the constricting member. The fins in the 
tube directing the primary air were inclined 
at 45° with respect to the axis of the com- 
bustion chamber. ITie constricting member 70 
had a diameter of 26 mm. The injection 
device had a liquid sulphur flow rate of 176 
kg/hr and a primary air flow rate of 756 
kg/hr corresponding to the stoichiometric 
combustion of sulphur into sulphur doxide. 75 
The secondary air flow rate was 538 kg/hr. 

The pressure in the combustion chamber 
was 4.5 bars absolute and the primary air 
pressure was 5.3 bars. The pressure dif- 
ference was therefore 0.8 bar. The tern- 80 
perature in the chamber was about 1150°C. 

The analysis of the gases leaving the com. 
bustion chamber indicated that the percent' 
age of SO2 was 12%. 

The absence of sparks at the oudet end of 85 
the apparatus already indicated that the 
yield was excellent. The amounts of _un- 
burned sulphur confirmed this observation; 
there was less than 0.01 ppm thereof. 

During this trial run the amount of the 90 
primary air was varied. It was increased by 
5% and then 10%. The quantity of un- 
burned sulphur remained very low, i.e. 0.03 
ppm at the maximum. 

WHAT WE CLAIM IS:— 

1 . A method for the combustion of liquid 
sulphur in a combustion chamber, compris- 
ing first passing a stream of liquid sulphur 
under pressure through an orifice into_ a 100 
stream of primary combustion-supporting 
gas and thereby forming a relatively coarse 
spray, passmg the relatively coarse spray 
through a constriction zone co-axial with the 
orifice and the axis of the combustion cham- 105 
ber, the primary combustion-supporting gas 
being set into turbulent motion before enter- 
ing the constriction zone, thereby producing 

a relatively fine spray, and introducing the 
realtively fine spray leaving the constriction 110 
zone into a conical space formed by an 
adjacent conical end wall of the combustion 
chamber, secondary combustion-supporting 
gas being introduced along the lateral walls 
of the combustion chamber downstream of 115 
the conical ^ace relative to the direction of 
flow In the combustion chamber. 

2. A method according to Claim 1, 
wherein the liquid sulphur is introduced at a 
temperature of from 145° to 155°C. 120 

3. A method according to Qaun 1 or 2, 
wherein the gaseous mixture in the com- 
bustion chamber is at a pressure between 
atmospheric pressure and 12 bars. 

4. A method according to Claun 1 or 2, 125 
wherein the gaseous mixture in the com- 
bustion chamber is at a pressure between 
atmospheric pressure and 6 bars. 

5. A method accordmg to any of claims 
1 4^ wherein the pressure differential be- 130 
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tween the pressure of the primary com- 
bustion-supporting gas and the pressure of 
the gaseous mixture in the combustion cham- 
ber is not greater than 2 bars. 
5 6. A method according to any of claims 
1—4, wherein the pressure difference between 
the pressure of the primary combustion-sup- 
porting gas and pressure of the gaseous mix- 
ture in the combustion chamber is not 
10 greater than 1 bar. 

7. A method according to any of the 
preceding claims, wherein the primary and 
secondary combustion-supporting gases are 
air, and wherein die primary air flow rate is 

15 at least equal to the flow rate of air cor- 
responding to a stoichiometric combustion 
of sulphur into sulphur dioxide, and where- 
in the flow rate of the secondary air is a 
function of the desired degree of concen- 

20 tration of the sulphur dioxide in the gaseous 
mixture leaving the combustion chamber. 

8. A method according to cldm 5, 
wherein the concentration of sulphur di- 
oxide in the gaseous mixture leaving the 

25 combustion chamber is between 4% and 
15% by volume. 

9. A method according to claim 5, 
wherein the concentration of sulphur dioxide 
in the gaseous mixture leaving the com- 

30 bustion chamber is between 11% and 13% 
by volume. 

10. A method according to claim 7 or 8. 
wherein the concentration of the sulphur di- 
oxide in the gaseous mixture leaving the 

35 combustion chamber is controlled as a func- 
tion of the flow rate of the secondary air. 

11. Apparatus used for carrying out the 
method claimed in Qaim 1, comprising a 
generally cylindrical combustion chamber 

40 having a conical end wall with its apex ex- 
tending outwardly, injecting means for in- 
jecting liquid sulphur and primary com- 
bustion-supporting gas into the combustion 
chamber in the vicinity of the apex of the 

45 conical end wall and along the axis of the 
combustion chamber, the said injection 
means comprising a double spraying arrange- 
ment including a mechanical spraying de- 
vice with a spray nozzle for forming a re- 

50 lativdy coarse liquid sulphur dispersion in a 
prmiary combustion-supporting gas stream 
in a tube coaxial with the combustion cham- 
ber, the said tube having means for setting 
the primary combustion-supporting gas into 

55 turbulent motion, and a pneumatic sjpraying 
device having a constriction member at the 
downstream end of the tube for transform- 
ing the relatively coarse dispersion into a re- 
latively fine dispersion in the turbulent prim- 

60 ary gas stream and introducing tiie said fine 
dispersion into the conical space formed by 



the conical end wall, and first means for 
introducing secondary combustion-support- 
ing gas into the combustion chamber along 
the lateral walls thereof downstream of the 65 
conical end wall. 

12. An apparatus according to Claun 11, 
wherein the end of the tube remote from the 
apex of the conical wall is hermetrically 
sealed, a pipe carrying liquid sulphur pass- 70 
ing through the said end of the tube, the 
spray head being provided at the end of the 
pipe upstream of the diaphragm, and 
wherein a plurality of apertures are provided 

in the tube for introducing primary com- 75 
bustion-supporting gas therein, the said 
apertures being located upstream of the 
spray head. 

13. An apparatus according to Claim 11 

or 12, wherein fins are fixed to the pipe 80 
carrymg the liquid sulphur inside the tube 
between the portion of the tube having aper- 
tures and the spray head, the fins being in- 
clined relative to the axis of the tube for 
causmg rotational motion of the primary 85 
combustion-supporting gas and driving the 
coarse dispersion of liquid sulphur in the 
primary combustion-supporting gas towards 
the constriction member where the coarse 
spray is transformed into a fine dispersion. 90 

14. An apparatus according to any of 
Claims 11 to 13, further comprising addi- 
tional means for introducing secondary com- 
bustion-supporting gas into the combustion 
chamber upstream of the said first means for 95 
introducing secondary combustion-support- 
ing gas. 

15. An apparatus according to any of 
Clauns 11 to 14, wherein the combustion 
chamber is formed by a mass of refractory 100 
material through which pass the means for 
introducing combustion-supporting gas. 

16. An apparatus according to Claims 1 1 
to 15, wherein the apex angle of the conical 
end wall is of about 30°. 105 

17. An apparatus according to any of 
Clauns 11 to 16, wherem a plurality of in- 
jection devices are provided, each of the 
said injection devices bemg associated with 

a conical portion disposed at the same end 110 
of the chamber. 

18. _ An apparatus according to Qaim 17, 
wherein three injection devices are provided 
and wherein the axes of the injection devices 
are disposed at 120° intervals around and 115 
parallel to the axis of the combustion cham- 
ber. 

19. A method for the combustion of 
liquid sulphur in a combustion chamber sub- 
stantially as hereinbefore described and 120 
illustrated in the accompanying drawings. 
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20. An apparatus for carrying out the For the Applicants, 

method of combustion of liquid sulphur in CARPMAELS & RANSFORD, 
a combustion chamber substantially as here- Chartered Patent Agents, 

inbefore described and illustrated in the ac- 43 Bloomsbury Square, 

" I drawiags. London, WCIA 2RA. 
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